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Shielding arrangement in connector and connector 



BACKGROUND OF THE INVENTION 

[0001] The Invention relates to undeslred interference at connection 
points in conductors, i.e. to disturbance and interference in low-voltage con- 
nectors. 

[0002] When discussing undeslred interference, the term electro- 
magnetic compatibility (EMC) is usually used. All undesired interaction be- 
tween a device, conductors or the surroundings thereof is considered interfer- 
ence. In connectors, the connection may be of conclusive importance with re- 
spect to the EMC properties of a device, so the significance of the connectors 
used in the connections of conductors should not be underestimated. 

[0003] In low-voltage (LV) systems, in which the voltage does not 
exceed 1,000 V ac or 1,500 V dc, power supply lines and the control wires of 
actuators are typically places, where interference is conventionally eliminated 
from electric connectors by directing the interference from the connection to 
the ground of the body. 

[0004] Shielding in connectors is conventionally implemented by in- 
stalling a shielding means, such as a capacitor, between the connection and 
the ground of the body. Such an arrangement results in external connections, 
and the connections are exposed to contact and may break and cause a poor 
contact. Poor connections or incorrectly shielded connectors cause extra inter- 
ference radiation. 

[0005] Another problem in the above arrangement is the fastening 
of the capacitor or other shielding means. The shielding means requires space 
and is difficult to fasten. To facilitate installation, the conductors must be suffi- 
ciently long to make manual installation possible. A weakness in such an in- 
stallation arrangement is a poor interference-class quality level caused by the 
long conductors of the shielding arrangement and an installation susceptible to 
interference. Due to the difficult fastening, the interference-class quality level 
often depends on the installer of the shielding arrangement and is. thus, diffi- 
cult to predict. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] It is thus an object of the invention to develop a shielding ar- 
rangement and a connector implementing the arrangement in such a manner 
that the above-mentioned drawbacks can be avoided. The object of the inven- 
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tion is achieved by a shielding arrangement and connector that are character- 
ized by what is stated in the independent claims. Preferred embodiments of the 
invention are described in the dependent claims. 

[0007] The invention is based on the idea that a shielding arrange- 
ment and connector are arranged to a connector in such a manner that the 
shielding arrangement can be implemented in a secure manner inside the 
connector The connector of the invention is arranged such that the shielding 
means can be placed inside the connector. 

[0008] The conductors of the shielding arrangement of the invention 
can be made very short without affecting the installability. In many cases, it is 
possible to implement the shielding arrangement in the connector of the inven- 
tion without separate conductors by utilizing the pins of the shielding means, 
such as the pins of the capacitor. 

[0009] The shielding arrangement and connector of the invention 
provide a very short electric distance from the connector to the body serving as 
the grounding point, whereby interference is reduced. Too high impedance is 
then not generated by the conductors and connections of the shielding ar- 
rangement. 

[0010] The size of the conductors entering the connector is often 
not known in advance, so the part of the connector receiving the conductor 
often needs to be oversized. The receiving part of the connector is often ad- 
justable so as to fasten conductors with different conductor surt'ace areas. The 
conductor surface area of the adjustable receiving part may vary between 25 
and 95 mm^ or 95 and 185 mm^, for instance. 

[0011] It is often possible to define the size of the outgoing conduc- 
tor in advance. The outgoing conductor is almost invariably smaller than the 
largest possible conductor surface area of the receiving part. The outgoing 
conductor then does not require as much space from the connector. The space 
requirement of the outgoing conductor-side connection is thus smaller than 
that of the receiving part. The connector of the invention utilizes this space re- 
quirement difference by arranging on the side of the outgoing conductor a hoi- 
low space enabled by the space requirement difference. The shielding means 
can be placed in this hollow space In such a manner that the body part covers 
the shielding means placed in the space. 

[0012] In the arrangement of the Invention, the length of the shield- 
ing conductors is made as short as possible without affecting installability. The 
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grounding of the shielding nneans installed between the connector and base 
can according to the invention be implemented by a connecting means and 
grounding strip, in many cases completely without separate conductors. The 
connection can then be made directly to the shielding component, such as to 
the pins of the capacitor, thus eliminating the two connection points that were 
earlier needed with the use of conductors and are vulnerable with respect to 
interference and reliability. The elimination of these two connection points is a 
particular advantage for shielding in a connector, and is obtained by arranging 
the shielding means inside the connector. 

[0013] By using the grounding strip, the grounding point can be 
brought close enough to connect the pin of the shielding means directly to the 
grounding strip. Moving the grounding point close to the shielding means is 
done with the grounding strip that Is arranged to shift interference as well as 
possible onward from the means to the base. The grounding strip is made of 
an electrically conducting material and its surface area is as large as possible. 
The size of the grounding strip is arranged such that, when the grounding strip 
is on the bottom surface of the connector body and the body is attached to the 
base, the grounding strip is covered under the body. The grounding strip is 
fastened to the base with the body by means of an electrically conducting fas- 
tening means, such as a screw. 

BRIEF DESCRIPTION OF THE FIGURES 

[0014] The invention will now be described in greater detail by 
means of preferred embodiments and with reference to the attached drawings, 
in which 

Figure 1 shows the parts of a shielding arrangement of the invention 
and a connector according to the arrangement obliquely from below, 

Figure 2 is a partial cut-away view of a shielding arrangement of the 
invention and a connector according to the an^angement obliquely from below. 

Figure 3 shows the parts of a shielding arrangement of the invention 
and a connector according to the arrangement obliquely from above, 

Figure 4 is a partial cut-away view of a shielding arrangement of the 
invention and a connector according to the arrangement obliquely from above. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0015] Reference is made to Figures 1 to 4 that describe a connec- 
tor arrangement and connector. In Figure 1, the connector 1 and the shielding 
arrangement connected to it are shown obliquely from below. 

[0016] The connector 1 is intended for connecting the two electric 
conductors 2, 3 shown in Figure 4. One of the conductors is the conductor 2 
entering the connector and the other is the conductor 3 exiting the conductor. 
The conductors 2, 3 are fastened to a receiving element 5 fastenable to the 
body 4 of the connector 1 . The receiving element 5 can be fastened to the 
body 4 in such a manner, for Instance, that grooves 14 as shown in Figure 3 
are arranged to the body for placing the receiving element 5 therein. On the 
other hand, the receiving element 5 can be fixed to the body 4 during the mold- 
ing of the body 4, for instance. The receiving element 5 is preferably a screw- 
like means, to which connecting means 15 at the ends of the conductors can 
be connected and tightened with a suitable fastening means (not shown), such 
as nut. 

[0017] A cavity 9, or a corresponding space, which Is open on one 
side, as shown in Figures 1 and 2, is arranged to the body 4 of the connector 
1, the cavity 9 being arranged to have a size suitable for receiving a shielding 
means 7. The shielding means 7 is often a capacitor, when the intention is to 
eliminate interference propagating by conduction in the conductors. The shield- 
ing means 7 can also be some other shielding component, such as a surge 
arrester, resistor, varistor, or some other corresponding component. 

[0018] The cavity 9 shown in Figures 1 and 2 is preferably open to- 
wards the body 4 when fastened at the edge settling against the base 8 in 
such a manner that when the body 4 is fastened to the base 8 shown in Figure 
4, said body 4 covers as much as possible and preferably entirely the shielding 
means 7. The surrounding body 4 then protects the shielding means 7 and the 
attached connections. In addition, the surrounding body 4 also protects the 
environment, if the shielding means 7 suddenly breaks, for instance when the 
shielding means 7 is a capacitor which may explode. 

[0019] A wall 16 between the receiving element 5 of the body 4 and 
the electric part of the cavity 9 and the shielding means 7 also acts as an insu- 
lator. As shown in Figure 3, the wall 16 has a bushing 12 that is done by ar- 
ranging for the bushing 12 a hole made to the body 4 by drilling, for instance. 
To avoid short-circuiting, a first pin 5a of the shielding means should not be in 
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the immediate vicinity of a secx)ncl pin 6. Because the first pin 5a of the shield- 
ing means is threaded through the bushing 12 of the connector, the body 4 of 
the connector then also serves as the insulation distance separating the pins, 
in this case, the insulation distance refers to the distance between the conduc- 
tors. If there are no conductors, the insulation distance refers to the distance of 
the first pin 5a of the shielding means 7 going through the bushing hole 12 
from the second pin 6 and the grounding strip 13. 

[0020] The base 8 according Figure 4, to which the connector is fas- 
tened, is made of electrically conducting material. The base 8 is for instance 
sheet metal in the device and electrically at ground level. A grounding strip 13 
is utilized in the connection to the base 8. With a grounding strip having an as 
large surface area as possible, it is possible to bring the body, i.e. grounding 
point, closer to the shielding means 7. The second pin 6 of the shielding 
means is fastened to the grounding strip 13 by soldering, for instance. 

[0021] The grounding strip 13 is preferably arranged with respect to 
the body 4 in such a manner that it can be fastened to the body without any 
connecting means. The grounding strip 13 is then a separate metal plate that 
need not be fastened by screwing, but it is oversized with respect to the body 
so that it can be arranged in place between protrusions 17 extending down- 
wards from the body. The grounding strip 13 is arranged to be slightly wider 
than the protrusions 17 extending downwards from the bottom surface of the 
body. The grounding strip 13 can be placed on the bottom surface for instance 
by pressing the grounding strip to bend it and settle it under strain between the 
protrusions 17 arranged to the body 4. The grounding strip can then easily be 
detached without tools by bending the grounding strip 13 further and lifting it 
away from its space. Alternatively, grooves, into which the grounding strip can 
be arranged by sliding, can also be arranged to the inner surfaces of the bot- 
tom part of the body 4. The grounding strip 13 can also be fastened to the 
body 4 with appropriate means, such as screw-like means. 

[0022] The grounding strip 13 can also be other than a strip, for in- 
stance a conductor-like means made of electrically conducting material. The 
grounding strip can also be molded into the connector and vary in outer di- 
mensions. The aim of the grounding strip is good conductivity so that it does 
not act as an obstructing bottleneck for the transfer of interference, since the 
longer and thinner the grounding strip is, the poorer it transfers interference. In 
addition, the grounding strip is intended to enable the shortest possible electric 
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distance to the body of the connector, since the closer the shielding arrange- 
ment is to the ground, the better Is manages interference. 

[0023] During the fastening of the connector 1, the grounding strip 
13 is connected electrically to the base 8 by means of an electrically conduct- 
ing connecting means (not shown), such as a screw. The grounding strip 13 is 
connected to the base 8 when the connector 1 is fastened. Elements 10, such 
as fastening lugs with a shaped hole, are anranged to the body 4 of the con- 
nector 1. An electrically conducting connecting means (not shown) can be 
placed through the hole in the element 10, with which the body 4 and the 
grounding strip 13 are fastened to the base 8. The connecting means can be a 
screw, bolt, rivet, peg, or the like. The connector 1 can be joined on Its side 
surfaces with another connector having a similar body in such a manner that 
the side surfaces of the bodies 4 are arranged to settle together. The elements 
10 arranged on the sides of the body 4 are located on at least two opposite 
corners of the body, and on the other opposite corners of the body 4, a recess 
10b is arranged for settling at least a section of the element of the adjacent 
body therein. 

[0024] A protective cover (not shown) should be arranged on top of 
the connector(s). The protective cover should be made such that, when at- 
tached to the connector, It protects the electric parts from contact. In addition, 
the protective cover should be detachable and re-attachable. 

[0025] The reduction in the costs related to the shielding arrange- 
ment is made possible by implementing the shielding in connection with the 
assembly of the connector as a separate action in series production. This 
means that it is not necessary to use soldering during the assembly of the de- 
vice, but soldering can be done earlier as series production in an industrial en- 
vironment. 

[0026] It Is obvious to a person skilled In the art that while the tech- 
nology advances, the basic idea of the invention can be Implemented in many 
different ways. The invention and Its embodiments are thus not restricted to the 
examples described above, but can vary within the scope of the claims. 



